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Heart failure aVects up to 2% of the adult population. 1 Interestingly, this rate is remarkably consistent in diVerent populations throughout the world. It does not matter how aZuent a society is, the rate of heart failure does not seem to change. In fact, it may be that more aZuent societies have more heart failure. It is a disease of the elderly and, in an aZuent society, where average life expectancy is increasing, levels of heart failure will also increase. In societies that are not aZuent and cardiovascular risk factors are not controlled, the prevalence of heart failure will also be high.
Approximately 50% of patients with the most severe heart failure (New York Heart Association (NYHA) class IV) die within one year of diagnosis. 2 In fact, patients diagnosed with heart failure have a three times higher chance of dying within three years than patients diagnosed with breast cancer. If heart failure was a cancer, it would be treated much more eVectively. There is a huge fear culture surrounding cancer which demands attention and sucks in resources, but few cardiologists discuss, and few patients with heart failure know, that the prognosis is worse than for most cancers and thus heart failure is not considered a deadly disease in the same way.
Barriers to management

SIZE OF THE PROBLEM
One of the barriers to the management of heart failure is the sheer size of the problem. In addition to those patients with left ventricular systolic dysfunction and signs of heart failure, there are an equal number of patients who have badly damaged hearts, with major left ventricular systolic dysfunction, but without symptoms. It is also thought that there are many patients with all the features of heart failure but who have well preserved systolic function-so called diastolic heart failure. Patients with suspected, but unconfirmed, heart failure probably represent the biggest problem and may number 2-3 million in the UK.
Data taken from first time admissions with heart failure in Scotland between 1984 and 1992 show that there has been a steady increase in the number of new admissions with heart failure over the last 15 years and this is true for most, although not all, countries 3 (table 1) . It is easy to explain the increase in admissions for heart failure in the elderly, because we have an aging population. In younger age groups, the increasing incidence of heart failure may be the result of our success in keeping more people alive following myocardial infarctions. Those patients who once would have died are being kept alive, and are subsequently at an increased risk of developing heart failure. Every success in managing myocardial infarction is therefore likely to increase the number of patients with heart failure.
Goals and impact of treatment
The goals of heart failure treatment are to prolong active life by improving symptoms and delaying progression of the underlying ventricular dysfunction and heart failure. In addition, major morbid events, like infarction and stroke, should be reduced and mortality lowered.
CONSENSUS AND SOLVD
There are only two landmark placebo controlled studies of angiotensin converting enzyme (ACE) inhibitors in heart failure-CONSENSUS and SOLVD. 4 5 In the CON-SENSUS study the mean age of patients was 71. All patients had NYHA class IV heart failure and were being treated with diuretics and digoxin. At 12 months there was a 31% reduction (p = 0.001) in mortality in patients treated with an ACE inhibitor compared to placebo. The number of days in hospital was reduced by 23%. 4 In the SOLVD study patients had an ejection fraction of less than 35% and were less than 80 years old. 5 Most patients were being treated with diuretics and digoxin. Compared with CONSENSUS, it was a younger patient population and 57% of patients had class II heart failure. At 41 months, there was a 16% reduction (p = 0.0036) in total mortality and a 26% reduction (p < 0.0001) in death or worsening heart failure in patients being treated with ACE inhibitors compared to placebo. These results led to ACE inhibitors becoming part of the standard treatment for heart failure.
CURRENT SITUATION
Although these two studies show the mortality benefits of ACE inhibitors, there is still much room for improvement. For example, the data from the CONSENSUS study demonstrates a mortality rate of 36% at one year in the treatment group. The Scottish discharge database shows that mortality from heart failure has dropped from 67% in 1984 down to 61% in 1992. Although, this is highly significant (p = 0.000001), it is not a great success. 3 Moreover, patients with heart failure do not die quietly. For the 12 000 patients with new-onset heart failure studied in Scotland in 1992, there were many hospital readmissions with a third of a million bed days used for heart failure admissions alone over the following three years. This evidence confirms that heart failure has not been defeated by current treatment. There are still many symptomatic patients and the high level of morbidity and mortality remains a major challenge.
Extending the benefits of ACE inhibitors
There are six strategies that will help extend the benefits of ACE inhibitors in the management of heart failure:
x Initiating treatment and ensuring good patient compliance x Treating patients sooner x Adding treatments x Optimising the dose x Eliminating confounding treatment x Examining new disease areas INITIATION AND COMPLIANCE In one study in the USA, compliance with digoxin prescribed by a doctor was found to be approximately 10%. 6 Ninety per cent of patients were not collecting suYcient prescriptions to be taking the digoxin as instructed by their doctor. Compared to other cardiovascular disease areas, it is remarkable how little information there is on compliance with heart failure treatment.
In the US and the UK, 40-50% of patients with heart failure who have been through a hospital will be given an ACE inhibitor. 7 8 Looking only at those patients in whom there is no clear contraindication for ACE inhibition, 73% of patients receive ACE inhibitors. 9 In general practice in the UK, the rate of ACE inhibitor use is approximately 33%, 10 which is probably representative of primary care practice worldwide. This poor performance may reflect the sheer size of the public health problem of heart failure.
STARTING TREATMENT SOONER
All the evidence points to the fact that, if there is major systolic dysfunction of the left ventricle, then ACE inhibitor treatment should be considered even before symptoms develop. The HOPE study provides clear evidence that ACE inhibitor treatment should be started early.
ADDING TREATMENTS
Clinical trials of mild to moderate heart failure (the V-HeFT-1 trial, the SOLVD treatment trial, and a meta-analysis of the blocker trials) showed that, compared to digoxin and diuretics alone, the combination of blockers and ACE inhibitors reduces two year mortality from 34% to 14%. 5 12 13 In a recent meta-analysis combining results from all the ACE inhibitor and blocker trials in heart failure, it was observed that only 21 patients with mild/moderate heart failure needed to be treated for a year to save one life. 13 There are very few treatments, in any area of medicine, that are this eVective.
In severe heart failure it is not so clear whether the clinical trials can be summated. In the RALES trial, if spironolactone was added to an ACE inhibitor, the six month mortality was reduced from 14% to 10%.
14 There was also clear evidence of long term mortality benefit. Thus, at least two treatments can be added to an ACE inhibitor to extend their benefits: blockers and spironolactone.
INTERACTION BETWEEN ACE INHIBITORS AND
BLOCKERS
In the SOLVD trial, if patients were taking a blocker at baseline, there was a 60% reduction in the risk of hospitalisation for heart failure when an ACE inhibitor was then added. 5 If the patient was not taking a blocker already, the reduction was only 30% following ACE inhibitor treatment. So there is evidence of a beneficial interaction between the two drugs.
In the RALES study, if patients were on an ACE inhibitor and blocker at baseline, there was a 58% reduction in mortality.
14 If they were only taking an ACE inhibitor but without the blocker present, mortality was reduced by only 27%.
The ELITE-II study suggested that there was really no diVerence between losartan and captopril in terms of mortality or other important secondary end points, although the angiotensin II antagonist was better tolerated. 15 However, patients who were on a blocker derived greater benefit from the ACE inhibitor. Again, the ELITE-II study provided some evidence of a blocker/ACE inhibitor synergistic interaction.
OPTIMISING THE DOSE
The ATLAS study was designed to investigate the optimal dose of ACE inhibitor in patients with heart failure. 16 It compared the eVects of high dose (32.5-25 mg once daily) and low dose (2.5-5 mg once daily) lisinopril on mortality and morbidity in patients with chronic heart failure (NYHA class II-IV). It was a multicentred, randomised, double blind parallel group study in 3164 patients.
There was a trend towards reduced mortality with high dose lisinopril compared to low dose, but it did not achieve significance (p = 0.128). Interestingly, in the under 70s, there was a clear mortality benefit from the use of high dose lisinopril. There also appeared to be a greater benefit in class II patients, but this did not quite achieve significance. There was a highly significant benefit in favour of the high dose in terms of all cause hospitalisation, mainly for cardiovascular reasons and indeed predominantly for heart failure itself (fig 1) . Interestingly, the class II patients, who had very few symptoms, were the ones who really benefited from large doses of ACE inhibitors. An important message from the ATLAS study Improving patient outcomes in heart failure i9
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The ATLAS study suggested that treatment of 1000 patients for three years with high dose lisinopril would save 37 deaths and 395 hospitalisations compared with low dose lisinopril. In the US, this has been calculated to save about $2 billion a year. In the UK, which has a much cheaper healthcare system, the strategy would be at least revenue neutral.
ELIMINATING CONFOUNDING TREATMENTS
Eliminating confounding treatment will become increasingly topical in cardiovascular disease in the next five years, particularly with regard to aspirin. There are growing worries, and growing evidence, that aspirin may be deleterious in patients with heart failure and coronary disease.
One of the first pilot studies to address this question compared warfarin, aspirin, and no antithrombotic treatment in 279 patients, with approximately 600 patient years of follow up. 13 In the primary outcome of death, myocardial infarction or stoke, there was no real diVerence, with a 32% event rate on aspirin versus 26% in patients receiving no treatment. Looking at the secondary outcomes, there was a significant excess of hospitalisation with aspirin, which is caused by a near doubling in the risk of hospitalisation with worsening heart failure.
There is a growing body of evidence that aspirin can take away most of the benefits of ACE inhibitor treatment. In the SOLVD trial, patients taking aspirin at baseline would have been better oV on placebo than enalapril: mortality rates were 31% with placebo versus 35% with enalapril. 5 
EXAMINING NEW DISEASE AREAS
The largest randomised controlled trial evidence we have on diastolic heart failure so far is the V-HeFT-II trial, comparing hydralazine isosorbide with enalapril, and suggesting a mortality benefit with the ACE inhibitor. 17 There are a number of ongoing studies in this area and in three or four years' time we will have a great deal more information on this syndrome and how it should be treated; at the moment, however, recommendations cannot be made.
Conclusion
ACE inhibitors remain one of the cornerstones of the treatment of heart failure. There is clear evidence that higher doses exert greater benefit. They are usually very well tolerated, especially in milder cases. There should be some caution about the use of high doses in the frail elderly patient. There is now fairly conclusive evidence of a synergistic eVect with blockers. In sick patients, addition of spironolactone should be considered, even to high dose ACE inhibition. At present, there is no evidence to support the switch to, or indeed the addition of, angiotensin II antagonists. 
